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TTCS volume determination

Date: b\w\.\c\u‘éw _ Company: < «ﬁ% ) . Location: ﬁwg\ . mq.mm:mm_.%X} ¥R

Step No. " Acttion and Description [ Monitoring Value Result Comment Time
22. Take by hand environment conditions
23. Temperature: Humidity: Pressure:

0 \NP._W %RH MPa
24, Affix any two of the three PT1000s on the side surface of the SV1.5.

and leave the rest one to monitor environmental temperature. o N .M., {ﬂ,ﬁ
25. Connect the SV1.5 (any of the three stand vessels can be used) to .

connector 3;

Note: Longer extend tube may be used and height difference may exist
between the SV1.5 and connector 3.

Note: The extend tube between connectors and valves must be iy N wrr%

supported to reduce strain.

(For the new connectors, wrench screw nuts with one and quarter

circles. For the used connectors, wrench the screw nuts further tightly.)

26. Connect the N, bottle to connector 2;
ok 2240

. 4
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27 Connect a dry mechanical pump to vacuum connector ? N cw,ﬂ
28. Connect the TTCS loop to connector 1; ’
Longer extend tubes may be used and height difference may exist Q N
between the TTCS loop and connector 1. V\% .
Note: The extend tube between connectors and valves must be
supported to reduce strain.
29. Close valve 1, valve 4 and the N, bottle valve, open valve 2, valve 3, the | Evacuate Time 1~2 hours
SVL.5 valve, pressure regulator and the vacuum valve slowly, pump the | Vacuum  gauge %n%.@
SV'1.5 and the filling box down to 30Pa; reading <30Pa 52 N A
30. Close the vacuum valve open the valve of the N, bottle
31. Fill the SV1.5 with N, up to 4.5MPa, then close valve 2; waiting until | Evacuate Time 0.5~1hours
pressure and temperature of the standard vessel is stable. Take by hand | P1 .W W&\ \S\VA\ %..\ :A
the pressure as P1. No.1 Pt1000 TauaiklC VW %.N.) &w%oﬁ.
Take by hand the average reading of the three PT1000s in the filling | 02 P90 T £1°C 220
ystemas T, No.3 Pt1000 o L
. . . Trosntl E wa N\ ﬁ SN\H\M N Gv@@é\
(here T} is comparable to T,om with range of £1°C);

@\sg@

Otomslls he 815 alread, %&& BNz, S Ni s, the e tde)
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Date: Company:

Location:

Engineer:

Step No.

Action and Description

Monitoring

Value

Result Comment Time

32.

Close the filled SV 1.5 valve, valve 3, and the N, bottle valve, disconnect

the filled SV1.5 from connector 3;

33.

Weight the filled SV1.5 with an electronic balance (0.1g precision or

better), as Myiwogen1

s
C

34.

Connect the filled SV1.5 back to the connector 3;

3s.

Open valve 3, valve 1,vale 4 and the vacuum valve; open pressure

regulator to pump the filling box and TTCS loop down to 30Pa;

36.

Close the vacuum valve, valve 1 and valve 4, switch off the pump.

Open the SV1.5 valve and close SV 1.5 valve, slowly open valve 1 to fill
the N, into the TTCS loop to prevent pressure spike to the sensors.
Repeating on and off the SV1.5 valve and valve 1 in furn until pressure
of the TTCS loop is up 1.5MPa, and then slowly open the SV1.5 valve

and valve.

DPS reading of the
TTCS loop

<0.5Bar
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37 Wait a period of time (0.5~1hours), take by hand the loop pressure as P2 | P2 ™ W m\%.. %»\ %- W\ W

and the average reading of the three PT1000s in the filling system as T. »

(here T; is comparable to Troom With range of £1°C); MM.W WMWNM Taet1 G N\N NeM y ﬁwﬂgw =2 Mw

No.3 Pt1000 Troom1°C z).¥ hm\%%N 225"
Troom®1°C 29. m % .a@&a <,
38. Close valve 1, valve 3, SV1.5 valve and the TTCS valve;
39. Disconnect SV1.5 from the connector 3;
40, Weight the SV1.5 with the electronic balance again, as Myirogen2;
41. The nitrogen mass inside the loop and the filling system is:
Mhitrogen™ Mitrogen1 ~Mitrogen2s

42. The volume of the loop is determined by the ideal gas equation , where

M\_S% _ M "_Ecmgmﬁ -V, o E] _ % R

M itrogen P, M\% - Mv hﬂw\b \ \

Miitrogen= 28g/mol for nitrogen, and R is the gas constant; &

43. Determine the fill mass by M¢ 1, =V.,FR (where FR = 569.60 g/1). W 2 A Vk . \@mw N\

PP~ Vs |

| = [438).
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44, Calculate the filled mass for the standard vessel
Set Mc vs= Mg_ys + Mc 1, + Mc g3

NOTE:
Mc r =Mc r_vst Mc r_rr=Vvs * pg (T, P)+Ver % pg (T, P)
Here pg (T, P) is determined by the chosen final temperature of the

standard vessel and the final saturated pressure of the TTCS loop.

45. Repeat the above procedure of TTCS volume determination again for

confirmation

7.5 Fill a standard vessel with CO, from a Gas bottle

Fill a standard vessel with CO, from a Gas bottle
Date: _ Company: Location: Engineer:
Step No. Action and Description Monitoring Value Result Comment Time
1. Take by hand environment conditions
z Temperature: Humidity: Pressure:
0 %RH MPa
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